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(57) Abstract 



A digiul mobile communication system comprises a switching 
centre (MSC). a subscriber register (HLR) connected thereto, mobile 
terminals, such as mobile telephones, and subscriber-linked subscrib- 
er's cards, such as smart cards. Each subscription is allocated a sub- 
scriber's number and at least two subscriber's cards adapted to be ac- 
tivated so as to open a mobile terminal to incoming as well as outgo- 
ing traffic when inserted therein. When one of the subscriber's cards 
is activated, the other card or cards are necessarily deactivated so as 
to open a mobile terminal only to outgoing traffic when inserted 
therein. The subscriber register (HLR) is adapted to control the acti- 
vation and the deactivation of the cards by the order of the subscriber. 
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DIGITAL MOB ILK COMMUNICATION SYSTEM 

Field of the Invention 

This invention relates to a digital mobile 
communication system and relates particularly to a digital 
5 mobile communication system comprising a switching centre, 
a subscriber register connected thereto, mobile terminals, 
such as mobile telephones, and subscriber- linked 
subscriber's card, such as smart cards, insertable in the 
mobile terminals . 

10 Description of the Prior Art 

With mobile communication systems, it is always 
possible to reach the subscribers within the coverage area 
of the system, regardless of where they are, which is a 
considerable advantage. It may also be advantageous, e.g. 

15 when travelling, to have a telephone ready to hand at all 
times and thus not have to depend on pay phones and small 
change when making important telephone calls. 

In prior-art mobile communication systems, the 
subscriber's number has always been linked to the mobile 

20 telephone itself, so that a subscriber possessing two 

mobile telephones, e.g. one mounted in a vehicle and one to 
be carried along, has had at that two difference 
subscriber's numbers and, conse<xuently, two different 
subscriptions . However, this inconvenience of the 

25 subscriber having different subscriber's numbers and 

difference subscriptions when possessing several mobile 
telephones was initially not inherent in a new digital 
mobile communication system called GSM (Global System for 
Mobile Communications) . 

30 This system, which has a large coverage area as a 

result of far-reaching international cooperation, is 
distinguished by communication taking place by means of 
dig- 
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tal signal transmission and by the subscription being 
linked to a subscriber's card that can be inserted by the 
subscriber in different mobile terminals in order to acti- 
vate these. A mobile terminal holding such a subscriber's 
5 card can be reached at the subscriber's number linked to 
the subscriber's card, and outgoing traffic from this 
mobile terminal, such as telephone calls, telefax trans- 
missions and data communication, is as a rule debited the 
subscription linked to the subscriber's card, i.e. the 
10 mobile terminal as such is of minor Importance in this 
system and the subscription is embodied by the subscri- 
ber's card. 

The subscriber's card is a so-called smart card which 
in GSM contexts is referred to as SIM (Suscriber Identity 
15 Module) and contains at least one microchip which holds 
information on the subscription and which, when the SIM 
card is inserted in a mobile terminal, is connected 
thereto . 

The original SIM card had the size of an ordinary 
20 credit card and was intended to be insert able in any GSM 
mobile terminal. However, the " credit- card" size soon 
proved to be inconvenient in small pocket phones, and a 
smaller "stamp-size" SIM card, containing the same type of 
microchip and thus compatible with the large SIM card, was 
25 introduced as a complement to the large card. Generally, 
the small SIM card fits all existing mobile terminals but 
is not, owing to its small size, as easy to handle as the 
large card and therefore is best suited to be more or less 
permanently installed in a mobile terminal. 
30 When subscribing to GSM, the customer has to choose 

between a large SIM card, which is easy to handle and 
store owing to its "credit-card" size but which is too 
large for small pocket phones, and a small SIM card, which 
certainly fits into small pocket phones but which is dif- 
35 ficult to handle and easily lost owing to its small size. 



The only possibility up to now has been to 
recommend the customer to have two OSM subscript ions , one 
for each card. This solution not only has the 
inconvenience of entailing a double set of bills, giving 
both the GSM network operator and the subscriber extra 
trouble, but also involves uncertainty as to the 
subscriber's number at which the subscriber can be reached 
at the moment, two subscriptions requiring by necessity two 
different subscriber's numbers. 

Object of the Invention 

The object of this invention is to attempt to 
alleviate one or more of the above inconveniences. 
Summary of the Invention 

According to the invention there is provided a 
digital mobile communication system comprising a switching 
centre, a subscriber register connected thereto, mobile 
terminals, such as mobile telephones, and subscriber-linked 
subscriber's cards such as smart cards, insertable in the 
mobile terminals, characterised in that each subscription 
is allocated a subscriber 's number and at least two 
subscriber's cards adapted to be activated so as to open a 
mobile terminal to incoming as well as outgoing* traffic 
when inserted therein, such that, when one of the cards is 
activated, the other or others are necessarily deactivated 
so as to open a mobile terminal only to outgoing traffic 
when inserted therein, the subscriber register being 
adapted, by the order of the subscriber, to control the 
activation the deactivation of the cards. 

Preferably, the cords have different identity 
numbers, each stored in a record in the subscriber 
register, the subscriber number is stored only in the 
record containing the identity number of the activated 
card, and the subscriber register is adapted, by the order 
of the subscriber, to shift the identity numbers between 
the different records so as to activate and deactivate, 
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respectively, the cards. Alternatively, it may be the sub- 
scriber's number and not the identity numbers that is 
shifted between the different records so as to activate 
and deactivate, respectively, the cards, or the identity 
5 numbers can each be stored in an element in one and the 
same record in the subscriber register, the subscriber's 
number being linked only to the element containing the 
identity number of the activated card, and the subscriber 
register being adapted, by the order of the subscriber, to 
10 link the subscriber's number to another of the elements in 
the record so as to activate and deactivate, respectively, 
the cards. 

Finally, one of the subscriber's cards preferably 
is a small "stamp-size" card, while another of the sub- 
15 scriber's cards is a large "credit-card-size" card. 

Preferred embodiments of the invention will be de- 
scribed in more detail below with reference to the accom- 
panying drawings. 

20 Brief Description of the Drawings 

Fig. 1 is a general schematic view of a mobile commu- 
nication system; and 

Fig. 2 is a schematic view of a large and a small sub 
25 scriber's card, as well as of the associated mobile termi- 
nals. 

Description of the Preferred Embodiments 

30 The illustrated mobile communication system is gene- 

rally known as GSM and is based on subscriber's cards in 
the form of smart cards and on digital signal transmis- 
sion. The reference signs used throughout this specifica- 
tion are essentially in keeping with the terminology used 

35 in this system. 
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In GSM, the wireless signal transmission between 
a mobile station MS, such as a mobile telephone, a fax 
machine or a computer, and a base station BTS (Base Tran- 
sceiver System) is digital and less sensitive to interfe- 
5 rence. A base station BTS is made up of a transceiver 
aerial and defines a certain coverage area. 

A GSM network includes a large number of base sta- 
tions BTS, which are connected to base station control- 
lers BSC, each of which controls and supervises a number 
10 of base stations BTS. The base station controllers BSC 
are in turn connected to at least on* switching centre 
MSC (Mobile services Switching Centre). 

The switching centre MSC is adapted to control the 
traffic within a GSM network, as well as between this 
15 network and other networks connected thereto, such as a 
public telephone network PSTN (Public Switched Telephone 
Network) or the GSM network of another operator. 

Two different registers are also connected to the 
switching centre MSC, namely a home location register HLR 
20 containing information on the system's own subscribers, 

and a visitor location register VLR containing information 
on active, and consequently registered, visitors found in 
the coverage area of the GSM network. A visitor is either 
a home subscriber or a subscriber associated with another 
25 GSM operator. The information in the visitor location 
register VLR is always retrieved from the subscriber's 
home location register HLR and includes an identity number 
IMSI (International Mobile Subscriber Identity) making it 
possible to positively identify and address a visitor. If 
30 a registered visitor ceases to be active in the network 
associated with the visitor location register VLR, the 
information on him found in the visitor location register 
VLR can be erased, to be retrieved from the home location 
register HLR when he becomes active again. 
35 i n addition to the home location register HLR, the 

identity number IMSI is always stored in a subscriber's 
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card SIM. a smart card, by means of which the mobile 
equipment is connected to a GSM network. 

At present the subscriber's card SIM is available in 
two sizes, namely one "credit-card" size and one "stamp" 
5 size. However, the microchip in the card is of the same 
type for both sizes and consists of a small single-chip 
microcomputer. When inserting the subscriber's card SIM 
in a mobile terminal MT, such as a mobile telephone, the 
microchip of the card is connected to the mobile terminal 
10 which it thus activates. In GSM contexts, such an activat- 
ed mobile terminal MT is referred to as a mobile station 
MS • 

Since there is not room for tho large subscriber's 
card SIM in small pocket phones, a subscriber intending to 

15 use such a small mobile telephone should of course, when 
subscribing to the system, be given a small "stamp-size- 
subscriber's card SIM, which also can be used in large- 
size mobile terminals MT. Regrettably, however, the small 
subscriber's card SIM is difficult to handle owing to its 

20 small size, and therefore rather lends itself to more or 
less permanent installation in the mobile equipment used 
most frequently by the subscriber, whereas the large sub- 
scriber's card SIM, owing to its handy "credit-card" size, 
is to be preferred for occasional use, e.g. when the sub- 

25 scriber is travelling and does not bring his own mobile 

equipment along. 

Till now, each subscriber's card SIM, having its 
identity number IMSI in the home location register HLR, 
has always been firmly linked to the associated sub- 
30 scriber «s number in one record. In the mobile communi- 
cation system according to the invention, this has now 
been changed as follows. 

When subscribing to the system, the customer obtains 
at least two subscriber's cards SIM, of which one is small 
35 and one is large. As before, different identity numbers 
IMSI having their counterparts in the home location 
™„tU«r HLR of the subscription, are stored in the sub- 
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scriber's cards SIM. In the home location register HLR. 
the identity numbers IMSI of the two subscriber's cards 
are stored in one record each, but only one of the records 
also contains the customer's subscriber's number. This 
5 means that only one of the two subscriber's cards SIM 
associated with the same subscription is activated, i.e. 
can be addressed when there is incoming traffic to the 
subscriber, namely the card whose identity number IMSI 
is stored in the same record as the subscriber's number 
10 in the home location register HLR, while the other sub- 
scriber's card SIM of the subscription is deactivated, 
i.e. cannot be addressed when there is incoming traffic to 
the subscriber. However, the subscriber's cards SIM always 
open the associated mobile terminals MT to outgoing traf- 
15 fic, and the cards can always be identified owing to their 
unique identity numbers IMSI. 

Since the subscriber's cards SIM always permit out- 
going traffic when inserted in a mobile terminal MT, the 
subscriber can, by means of the mobile terminal MT, get 
20 in touch with the operator's company exchange or with a 
switching centre MSC in the network, and hence with dif- 
ferent operator service options in connection therewith. 

One such option may be a billing administration sup- 
port system BASS where the subscriber gets in touch with 
25 telephone operators, or a voice mail system VMS which the 
subscriber has access to via service-specific codes enter- 
ed on the key pad KP of his mobile terminal. When the sub- 
scriber orders the activation of a deactivated subscrib- 
er's card SIM, one of the two systems BASS and VMS, or 
30 some other suitable system, may enter the home location 
register HLR and activate one of the subscriber's cards 
SIM while simultaneously deactivating the currently acti- 
vated subscriber's card SIM either by shifting, in the 
home location register HLR, the identity number IMSI of 
35 the currently activated subscriber's card SIM from a 

record for the subscription, which also contains the sub- 
scriber's number, to another record for the subscription. 



which does not contain the subscriber 'b number but contains 
the identity number IMSI of the currently deactivated 
subscriber's card SIM, whilu simultaneously shifting the 
last -mentioned identity number IMSI to the record 
containing the subscriber's number, or by shifting the 
subscriber's number from a record for the subscription, 
which is associated with the currently activated 
subscriber's card SIM which is deactivated after the shift, 
to another record for the subscription, which is associated 
with the currently deactivated subscriber's card SIM which 
is activated after the shift. The subscriber never notices 
the shift of the identity numbers or the subscriber's 
number between the two records, but merely finds that the 
cards are easily activated and deactivated as often as he 
wishes * 

Alternatively, the identity numbers IMSI of the 
subscriber's cards SIM can be stored in one element each in 
one the same record in the subscriber register HLR. In 

this record, the subscriber ' s number is then linked only to 
the identity number IMSI of the activated card SIM, so that 
the alternation between the cards SIM is achieved by 
linking the subscriber's number to another record element 
containing another identity number IMSI, 

Naturally, it is also conceivable to activate a 
subscriber's card SIM automatically, by the subscriber's 
standing order, as soon as the card is inserted in a mobile 
terminal MT or as soon as this terminal is used for 
outgoing call. 

The preferred embodiment of the present invention 
attempts to remedy in a manner advantageous to the 
subscriber as well as the operator, the inconveniences 
caused by the original "credit-card-size" subscriber's card 
SIM being complemented with a small subscriber's card SIM 
which fits into even small pocket phones. 

Even though the preferred embodiment described 
above relates to a OSM network, the invention is of course 
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not restricted to this type of network, and can also be 
applied to other digital mobile communication systems where 
the subscription Is linked to smart cards. 
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THK CLATHS DEFINING THK XHVKHTION ARB AS FOLLOWS: 

i- A digital mobile communication system comprising 

a switching centre, a subscriber register connected 
thereto, mobile terminals, such as mobile telephones, and 
subscriber- linked subscriber's cards such as smart cards, 
insertable in the mobile terminals, characterised in that 
each subscription is allocated a subscriber's number and at 
least two subscriber's cards adapted to be activated so as 
to open a mobile terminal to incoming as well as outgoing 
traffic when inserted therein, such that, when one of the 
cards is activated, the other or others are necessarily 
deactivated so as to open a mobile terminal only to 
outgoing traffic when inserted therein, the subscriber 
register being adapted, by the order of the subscriber, to 
control the activation and the deactivation of the cards. 

2. A digital mobile communication system as set 

forth in claim 1, characterised in that the subscriber's 
cards have different identity numbers each stored in a 
record in the subscriber register that the subscriber's 
number is stored only in the record containing the identity 
number of the activated card, and that the subscriber, 
register is adapted, by the order of the subscriber, to 
shift the identity numbers between the different records so 
as to activate and deactivate, respectively, the cards. 

3* A digital mobile communication system as set 

forth in claim 1, characterised in that the subscriber's 
cards have different identity numbers, each stored in a 
record in the subscriber register, that the subscriber's 
number is stored only in the record containing the identity 
number of the activated card, and that the subscriber 
register is adapted, by the order of the subscriber, to 
shift the subscriber's number between the different records 
so as to activate and deactivate, respectively, the cards. 



4. A digital mobile communication system as set 
forth in claim 1, characterised in that the subscriber's 
cards have different identity numbers , (IMSI) each stored 
in an element in one and the same record in the subscriber 
register, that the subscriber's number is linked only to 
the element containing the identity number of the activated 
card, and that the subscriber register is adapted, by the 
order of the subscriber, to link the subscriber's number to 
another of the elements in the record, so as to activate 
and deactivate, respectively, the cards. 

5. A digital mobile communication system as set 
forth in any one of claims 1-4, characterised in that one 
of the subscriber's cards is a small "stamp-size* card, ***** 
that another of the subscriber's cards is a large " credit - 
card-size - card. 

6. A digital mobile communication system 
substantially aa herein described with reference to the 
accompanying drawings . 

DATED THIS 25TH DAY OF OCTOBER 1996 

KOROPOIjITAM AB 

By Its Patent Attorneys: 

GRIFFITH HACK 

Fellows Institute of Patent 
Attorneys of Australia 
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